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Rheology is the study of the time dependent behavior of materials under load -- e.g., the tendency of fine-
grained soils to creep. Creep tests have shown that at stresses less than that required to cause failure in triaxial tests, 
failure may occur after an extended period of loading. There is evidence that creep may be a cause of settlement and 
failure of embankments. Possibly the upper yield limit from flow curves resulting from creep tests may be used to 
limit stresses in earthworks to below critical values. 
A correlation has been found to exist between the relaxation modulus at a given time and the ultimate 
strength of some cohesive soil specimens. This relationship might be used to eliminate the effect of non-identical 
specimens on the Mohr's rupture envelope. Mohr's failure envelopes have been defined with the use of correlation 
curves and stress relaxation tests run on a single specimen at various consolidation pressures. Additional development 
of this procedure may produce a useful testing technique. 
In many cases, samples that are obviously not identical must be included in the testing program in order to 
have enough points to construct a failure envelope. In this case, it is not possible to draw an accurate failure 
envelope. Furthermore, the "average" or "best fit" envelope does not give a true indication of the average strength 
of the specimens, whereas, the special test procedure referred to above permits the construction of a complete 
envelope for each specimen tested. A weighted average of the separate values of effective cohesion and effective 
angle of friction would yield a more meaningful indication of available strength, and the spread of the values of the 
same parameters would be useful for evaluating the soil variability. Since nonuniformity is inherent in soils, 
especially for those soils sampled in situ, there is a need to gain an insight into how much variation actually exists. 
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Figure 9. Rheology Flow Curve 
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Figure 10. Correlation of Relaxation Modulus with 
Failure Stress 
